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[57] ABSTRACT 

In a mobile communication network comprising a base 
station (11) having a service area (13) and a plurality of 
mobile stations, communication is rendered possible 
between the base station, with a first station (15(1)) in the 
service area used as a repeater station, and a second station 
(15(2)) which may be present near or beyond a boundary of 
the service area. It is presumed that the mobile stations are 
operable with battery saving and that such a repeater station 
exists in a communication area (17) of the second station put 
into full operation. Preferably, the mobile communication 
network is operable with time division multiplexing, with 
each frame composed of a predetermined number of time 
slots. 

15 Claims, 4 Drawing Sheets 
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MOBILE COMMUNICATION FOR A 
MOBILE STATION NEAR OR OUTSIDE A 
SERVICE AREA OF A BASE STATION 

BACKGROUND OF THE INVENTION 

This invention relates to communication in a mobile 
communication network comprising a base station and a 
plurality of mobile stations movable in and outside a service 
area of the base station. More particularly, this invention 
relates to a communication method for a mobile communi- 
cation network of the type described and to a mobile 
communication network which is of the type described and 
in which communication is possible between the base station 
and a mobile station even when the mobile station in 
question is near or outside a boundary of the service area. 

A prior art communication network is disclosed in Japa- 
nese Patent Prepublication (A) No. 273,443 of 1989. The 
prior art communication network is a cordless telephone 
network comprising a plurality of base units having over- 
lapped service areas and handsets carried through the service 
areas. In the cordless telephone network, a first base unit is 
for direct communication with first-unit handsets. A second 
base unit is for direct communication with second-unit 
handsets. Communication is possible between a second-unit 
handset and the first base unit even when the second-unit 
handset is outside the service area of the first base unit. 

This is rendered possible by preliminarily connecting one 
of the first -unit handsets to the second base unit to use the 
second base unit as a repeater unit. More specifically, 
communication is possible between the second-unit handset 
and the second base unit. Used as the repeater unit, the 
second base unit is connected to the above-mentioned one of 
the first-unit handsets. Communication is possible between 
this one of the first-unit handset and the first base unit. 

Being preliminarily connected together, the second base 
unit is near the above-mentioned one of first-unit handset, 
namely, in the service area of the first base unit. When the 
second base unit is outside this service area, communication 
is impossible between a second-unit handset and the first 
base unit. When the second base unit is near a boundary of 
this service area, it is difficult to carry on due communica- 
tion. Furthermore, the prior art is not applicable to a mobile 
communication network comprising only one base station. 

SUMMARY OF THE INVENTION 

It is consequently an object of the present invention to 
provide a communication method which is for a mobile 
communication network comprising a base station and a 
pluraUty of mobile stations movable in and outside a service 
area of the base station and by which communication is 
possible between the base station and one of the mobile 
stations even when this one of the mobile stations is present 
near or beyond a boundary of the service area. 

It is another object of this invention to provide a com- 
munication method which is of the type described and by 
which communication is possible with excellent communi- 
cation qualities. 

It is still another object of this invention to provide a 
mobile communication network which comprises a base 
station and a plurality of mobile stations movable in and 
outside a service area of the base station and in which 
communication is possible between the base station and one 
of the mobile stations even when this one of the mobile 
stations is present near or beyond a boundary of the service 
area. 
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It is yet another object of this invention to provide a 
mobile communication network which is of the type 
described and in which communication is possible with 
excellent communication qualities. 

5 Other objects of this invention will become clear as the 
description proceeds. 

In accordance with an aspect of this invention, there is 
provided a communication method for a mobile communi- 
cation network comprising a base station having a service 

10 area, a first mobile station in the service area, and a second 
mobile station movable in the service area and beyond a 
boundary of the service area, wherein communication 
between the base station and the second mobile station is 
possible, even when the second mobile station is present 

15 near or beyond the boundary, by the steps of: (A) carrying 
out the communication between the base station and theiirst 
mobile station and (B) carrying out the communication 
between the base station and the second mobile station 
through the first mobile station. 

20 

In accordance with a different aspect of this invention, 
there is provided a mobile communication network com- 
prising a base station having a service area, a first mobile 
station in the service area, and a second mobile station 

25 movable in the service area and beyond a boundary of the 
service area, wherein communication is possible between 
the base station and the second mobile station by using the 
first mobile station as a repeater station when the second 
mobile station is present near or beyond the boundary. 

30 In accordance with a further different aspect of this 
invention, there is provided a mobile station for use in a 
mobile communication network comprising a base station 
having a service area and other stations movable in the 
service area and beyond a boundary of the service area, 

35 wherein the mobile station is movable in the service area and 
capable of dealing with direct communication with the base 
station and of serving as a repeater station for communica- 
tion between the base station and at least one of the other 
stations that is present near the boundary or outside the 

40 service area and that has a communication area covering the 
mobile station. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 shows a mobile communication network to which 
45 the instant invention is applicable; 

FIG. 2 exemplifies a manner of use of time slots in a 
mobile communication network according to an embodi- 
ment of this invention; 

FIG. 3 is a block diagram of a mobile station for use in the 
mobile communication network mentioned in connection 
with FIG. 2; 

FIG. 4 shows a flow chart for use in describing operation 
of the mobile communication network being illustrated; and 
55 FIG. 5 shows in greater detail a part of the flow chart 
depicted in FIG, 4. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

60 Referring to FIG. 1, a mobile communication network for 
use in a preferred embodiment of the present invention is 
shown. The mobile communication network comprises a 
base station 11 having a service area 13 which has a 
boundary depicted by a circle without loss of generality. A 

65 plurality of mobile stations are movable in the service area 
13 and may move near to the boundary and beyond the 
boundary. Such mobile stations are designated by a refer- 
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ence numeral 15 either collectively or individually and are 
assigned with identification numbers. In the manner known 
in the art, the mobile stations 15 are operable with battery 
saving. When put in full operation or rendered full alive, 
each mobile station 15 has a communication area 17 exem- 
plified in conjunction with one alone of the mobile stations 
15. While put fully alive, each mobile station 15 is capable 
of communication with the base station 11 and, through the 
base station 11, with a different station of any one of the 
mobile stations 15. According to this invention, each mobile 
station 15 is operable as a repeater station. 

In FIG. 1, it will be assumed that the illustrated mobile 
stations 15 are all at least partially alive unless otherwise 
specifically mentioned. As depicted by solid lines, a first 
station 15(1) of the mobile stations 15 is in the service area 
13 at a time. A second station 15(2) is present outside of the 
service area 13. As illustrated by dash-dot lines, third and 
fourth stations 15(3) and 15(4) are in the service area 13. It 
is alternatively possible to understand that the first and the 
third stations 15(1) and 15(3) show different positions which 
the first station 15(1) has during communication with the 
base station 11. This applies to the second and the fourth 
stations 15(2) and 15(4). 

Turning to FIG. 2 with FIG. 1 continuously referred to, 
the mobile communication network is operable in a time 
division multiplex communication manner. Each frame of a 
radio carrier signal is composed of first, second, . . . , N-th, 
(N+l)-th, (N+2)-th, . . . , and 2N-th time slots, where N 
represents a predetermined integer dependent on the number 
of mobile stations 15 used in the mobile communication 
network and on traffic in the network. These time slots are 
indicated by slot numbers 1, 2, . . . , N, (N+l), (N+2), 
and 2N in the figure atop. Use of the time slots in the base 
station 11 is exemplified along a top row labelled (A). Those 
in the first and the second station 15(1)- or 15(3) and 15(2) 
or 15(4) are exemplified along middle and bottom rows 
labelled (B) and (C). 

For communication from the base station 11, the first 
through the N-th time slots are used in transmitting trans- 
mission signals. The (N+l)-th through the 2N-th time slots 
are used in receiving reception signals. On transmitting 
transmission signals to the first and the second stations 15(1) 
and 15(2), the base station 11 selects ones of idle time slots 
to use, for example, the first and the second time slots as first 
and second transmission slots Tl and T2. Although use of 
other time slots will later be described, it may be mentioned 
here that the (N+l)-th and the (N+2)-th time slots are used 
as first and second reception slots Rl and R2 for receiving 
reception signals from the first and the second stations 15(1) 
and 15(2). 

On transmitting a transmission signal from an originating 
station of the base 11 and the mobile stations 15 to a 
destination station, the originating station first sends an 
information signal indicative of the identification number 
assigned to the destination station and of the slot number of 
a selected one of the time slots. After the destination station 
is rendered full alive in response to the information signal, 
the originating station sends a message signal. 

Referring afresh to FIG. 3 and again to FIGS. 1 and 2, 
each mobile station 15 comprises a receiver 21 for receiving 
as a received signal a transmission signal sent from an 
originating station and received by an antenna of the mobile 
station 15 being illustrated. The received signal has a 
reception level of the carrier signal as caught by the antenna 
and includes a reproduction of the information signal trans- 
mitted from the originating station. Merely for brevity of the 
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description, the reproduction will hereafter be referred to 
also as the information signal. In other words, the receiver 
21 retrieves the information signal in the received signal. 
The mobile station 15 comprises a transmitter 23 for 

5 transmitting a transmission signal as an originating station 
through the antenna to a destination station. This transmis- 
sion signal will later be described in detail and includes 
another information signal. From the receiver 21, the 
received signal is delivered to a judging circuit 25 for 

10 judging whether or not the identification number indicates 
either the illustrated station or one of others of the mobile 
stations 15 that is an eventual destination station with the 
illustrated station used as the repeater station. When used as 
a destination station, the illustrated station is rendered full 

15 alive in the manner known in the art. Furthermore, the 
judging circuit 25 serves as a level judging circuit for 
judging whether or not the reception level is sufficient for 
communication with the originating station. 

It will first be assumed that the illustrated station is the 

20 first station 15(1). If the reception level is sufficient and 
moreover if the originating station is the base station 11, the 
receiver 21 is kept in a state of receiving the message signal. 
The first station 15(1) selects an idle slot, such as the 
(N+l)-th time slot, as a transmission slot Tl of FIG. 2 (B) 

25 to make the transmitter 23 transmit a message signal to the 
base station 11. This time slot becomes the first reception 
slot Rl of FIG. 3 (A) at the base station 11. Direct commu- 
nication is carried on between the base station 11 and the 
first station 15(1). 

30 

It will next be assumed that the illustrated station is the 
second station 15(2). When the reception level is insufficient 
as regards the carrier signal received from the base station 
11, the level judging circuit 25 of the second station 15(2) 

35 judges the reception level of the carrier signal sent from a 
different one of the mobile stations. It will be presumed that 
the reception level is sufficient when the originating station 
of the carrier signal under consideration is the first station 
15(1). In such an event, the level judging circuit 25 produces 

40 a control signal C indicative of this fact. 

In FIG. 3, the control signal is delivered to a slot disposing 
or interchanging circuit 27. In FIG. 2 (B), the first station 
15(1) receives the transmission signal from the base station 
11 in the second time slot which serves for the first station 

45 15(1) as a first reception slot Rl. In the manner described in 
the foregoing, the (N+l)-th time slot is used in the first 
station 15(1) as the first transmission slot Tl. When the 
received signal is received at the first station 15(1) in the 
second time slot used as a second reception slot R2 for 

50 further transmission to the second station 15(2), the control 
signal C puts the slot disposing circuit 27 into operation. It 
will be mentioned here that the (N+2)-th time slot is used in 
the first station 15(1) as a second transmission slot T2 in 
correspondence to the second reception slot R2 of FIG. 2 (A) 

55 and that the (N+3)-th time slot is idle. In the first station 
15(1), the time slot disposing circuit 27 searches for such 
idle slots and selects the (N+3)-th time slot as a third 
transmission slot T3 to write contents of the second recep- 
tion slot R2 in this selected slot. The transmitter 23 transmits 

50 a transmission signal in the third transmission slot towards 
the second station 15(2). This transmission signal includes 
the information signal indicative of the second station 15(2) 
and of the (N+3)-th time slot. 

When the transmission signal is received at the second 

65 station 15(2) in the (N+3)-th time slot which serves as a first 
reception slot Rl depicted in FIG. 2 (C), the second station 
15(2) receives the message signal which either originates at 
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the base station 11 or is sent from another mobile station repeater station. When interchange of the message signals 

with the first station 15(1) used as the repeater station. On comes to an end, operation of the mobile communication 

transmitting a message signal, the second station 15(2) network ends. 

selects an idle channel, such as the third time slot, as a first if the reception level is sufficient at the second step S2 as 

transmission slot Tl of FIG. 2 (C) and transmits a trans- 5 regards the base station 11, the second station 15(2) is at the 

mission signal towards the base station 11. position exemplified at the fourth station 15(4). The second 

At the first station 15(1), this transmission signal is station 15(4) is put at the sixth step S6 in direct communi- 

received as a received signal with the third time slot used as cation with the base station 11. In the second station 15(4), 

a third reception slot R3 depicted in FIG. 2 (B). Inasmuch as the time slots are used in the manner described in conjunc- 

insufficient is the reception level of the carrier signal 10 tion with FIG. 2 (B) as the first and the second reception 

received from the base station U, the level judging circuit 25 slots Rl and R2 and as the first and the second transmission 

delivers the control signal C indicative of this fact to the slot slots Tl and T2. This operation applies to the first station 

disposing circuit 27. In response, the slot disposing circuit 15(1) in the service area 13 and carries out the direct 

27 selects the second transmission slot T2 (FIG. 2 (B)) and communication with the base station besides serving as the 

writes contents of the third reception slot R3 in the second 15 repeater station. 

transmission slot T2. The transmitter 23 transmits the trans- If the reception level is insufficient for the second station 

mission signal to the base station 11 with the control signal 15(2) at the fourth step S4 as regards the first station 15(1), 

made to indicate the base station 11 and the third time slot the second station 15(2) is put into search for a different one 

as the second reception slot R2 at the base station 11. It is of the mobile stations 15 that transmits an information signal 

now appreciated that bidirectional communication is pos- 20 received at the second station 15(2) with a sufficient recep- 

sible between the base station 11 and the second station tion level. If found, such a different station is used in the 

15(2) through the first station 15(1). manner described in the foregoing in the fifth and the sixth 

Referring more particularly to FIG. 3, the level judging steps S5 and S6. If no mobile stations are found at the fourth 

circuit 25 comprises an analog-to -digital converter (A/D) 31 step S4, communication between the base station 11 and the 

for converting the reception level of the received signal into 25 second station 15(2) is impossible until either the second 

digital data. A read-only memory (ROM) 33 is preliminarily station 15(2) moves inside of the service area 13 or at least 

loaded with reference data of the reception level. A micro- one of the mobile stations 15 moves into the communication 

processor 35 compares the digital data with the reference area 17. 

data read out of the read-only memory 33 and produces the Turning to FIG. 5 with FIGS. 1 through 4 continuously 

control signal C. The microprocessor 35 is typically of 30 referred to, the slot disposing circuit 27 is operable as 

sixteen bits and may be that known as /*PD7O208 manufac- follows. At a first detailed step SSI, the slot disposing circuit 

tured and sold by NEC Corporation, Tokyo, Japan. 27 selects a transmission slot for use in the mobile station 15 

Referring to FIG. 4 with FIGS. 1 through 3 continuously being illustrated. The transmission slot is the slot Tl in 

referred to, operation of the mobile communication network 35 FIGS. 2 (B) or (C), the slot T2 in FIG. 2 (B), or the slot T3. 

will be described. It will be assumed that the second station Having selected with a transmission slot, the slot disposing 

15(2) is either near the boundary of the service area 13 or circuit 27 makes the transmitter 23 first transmit the infor- 

outside the service area 13. As regards the carrier signal mation signal. 

received from the base station 11, the second station 15(2) In the meanwhile, the slot disposing circuit 27 receives 

confirms the reception level as indicated at a first step SI and 4Q the received signal, which may be delivered directly from 

judges at a second step S2 whether or not the reception level the receiver 21. At a second detailed step SS2, the slot 

is sufficient. Even if received by the second station 15(2), the disposing circuit 27 judges the information signal included 

received signal has the reception level which is insufficient. in the received signal as regards the reception slot which is 

In the manner indicated at a third step S3, the second station used in the received signal and is judged as a judged slot. 

15(2) confirms the reception level of the carrier signal 45 Using the transmission slot and the judged slot, the slot 

received from the first station 15(1) or 15(3). disposing circuit 27 searches at a third detailed step SS3 for 

When the first station 15(1) or 15(3) is at the position idIe slots * 

indicated by the first station 15(1) in the communication area When various time slots are already used as the slots Rl, 

17 of the second station 15(2), the reception level is judged R2, R3, Tl, and T2 exemplified in FIG. 2 along the middle 

at a fourth step S4 as sufficient. In this event, the level 50 row (B), the third detailed step SS3 is repeated by using the 

judging circuit 25 of the second station 15(2) produces the first detailed step SSI and repeatedly using the second 

control signal C to put the second terminal 15(2) in full detailed step SS2. Thereafter, the first detailed step SSI 

operation and to make the transmitter 23 of the second selects the transmission slot T3. 

terminal 15(2) use the first transmission slot Tl of FIG. 2(C) The base station 11 may comprise circuitry which is 

in transmitting the information signal to the first station 55 similar to the slot disposing circuit 27. In this event, it is 

15(1). In the first station 15(1), the first through the fourth possible for the circuitry to select the transmission and the 

steps are carried out with the components of the mobile reception slots for the base station 11 and for the mobile 

communication network changed accordingly, such as the stations 15 including ones that are present near the boundary 

base station 11 changed in the first step to the second station and outside the service area 13. 

15(2), and with the control signal used to dispose in FIG. 2 60 Reviewing FIGS. 1 through 5, the base station 11 may 

(B) the third reception slot R3 to the second transmission se rve as an exchanging office for fixed terminals or substa- 

slot T2 and the second reception signal R2 to the third uons m the known manner. It is possible to use different 

transmission slot T3. Such operations are indicated at a fifth radio frequencies, such as a downward frequency for the first 

step S5. through the N-th time slots and the upward frequency for the 

Under the circumstances, the second station 15(2) is made 65 (N+l)-th through the 2N-th time slots. In this event, N time 

possible as indicated at a sixth step S6 to communicate with slots are sufficient in each frame. For communication 

the base station 11 by using the first station 15(1) as the between the base station 11 and the second station 15(2), it 
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is possible to use a plurality of successive repeater stations, 
as the fourth station 15(4) and the first station 15(1). Besides 
the base station 11, the mobile communication network may 
comprise similar base stations which are capable of com- 
munication with the base station 11 either through radio 
channels or through wired cables. 
What is claimed is: 

1. A communication method in a mobile communication 
system having a base station with a service area, a first 
mobile station in the service area and a second mobile 
station located near or beyond a boundary of the service 
area, comprising the steps of: 

transmitting from said base station a first communication 
signal containing a first information signal; 

when first data is received from said base station at said 
first mobile station, moving said first communication 
signal received in a first time slot into a second time slot 
for transmission to said second mobile station, forming 
a second communication signal; 

receiving at said second mobile station in said second 
time slot the second communication signal sent from 
said first mobile station; 

detecting at said second mobile station a first electric field 
intensity of said first communication signal from said 
base station, said second mobile station determining 
whether or not said first electric field intensity is 
sufficient to carry on communication between said base 
station and said second mobile station and receiving 
said first communication signal and said first informa- 
tion signal contained therein at said second mobile 
station from said base station when said first electric 
field intensity is sufficient; 

determining at said second mobile station whether or not 
a second electric field intensity of a carrier signal from 
said first mobile station is sufficient to carry on com- 
munication between said second mobile station and 
said first mobile station; and 

repeating said first communication signal at said first 
mobile station as said second communication signal, 
wherein said first mobile station changes said first 
information signal in said first time slot to a second 
information signal in said second time slot for trans- 
mitting to said second mobile station when said first 
electric field intensity is insufficient and said second 
electric field intensity is sufficient to carry on commu- 
nication between said first mobile station and said 
second mobile stations; 

transmitting from said second mobile station in a third 
time slot a third communication signal towards said 
base station, said third communication signal being 
received by said first mobile station; and 

when said third communication signal is received from 
said second mobile station at said first mobile station, 
moving the third communication signal received in said 
third time slot into a fourth time slot for transmission to 
said base station. 

2. A mobile communication network operable according 
to time division multiplexing, comprising: 

a base station having a service area; 

a first mobile station in said service area; and 

a second mobile station movable in said service area and 
beyond a boundary of said service area; 

wherein communication is possible between said base 
station and said second mobile station by using said 
first mobile station as a repeater station when said 
second mobile station is near or beyond said boundary; 



said first mobile station being configured to receive a first 
communication signal sent in a first time slot from said 
base station and being further configured to move said 
first communication signal into a second time slot for 
transmitting said first communication signal to said 
second mobile station when said second mobile station 
is near or beyond said boundary; 
said first mobile station being configured to receive a 
second communication signal sent in a third time slot 
from said second mobile present near or beyond said 
boundary and being configured to move said second 
communication signal into a fourth time slot for trans- 
mitting said second communication signal to said base 
station; 

wherein said base station is configured to transmit said 
first communication signal, wherein said first commu- 
nication signal contains a first information signal; 
said second mobile station having a means for determin- 
ing whether or not a first electric field intensity of said 
first communication signal is sufficient to carry on 
communication between said second mobile station 
and said base station, said means for determining 
means also determining whether or not a second elec- 
tric field intensity of a carrier signal from said first 
mobile station is sufficient to carry on communication 
between said second mobile station and said first 
mobile station; 
said second mobile station being configured to receive 
said first communication signal and said first informa- 
tion signal contained in said first communication signal 
from said base station when said first electric field 
intensity is sufficient to carry on communication 
between said second mobile station and said base 
station; 

said first mobile station serving as said repeater station to 
repeat said first communication signal when said first 
electric field intensity is insufficient' to carry on com- 
munication between said second mobile station and 
said base station and said second electric field intensity 
is sufficient to carry on communication between said 
second mobile station and said first mobile station, said 
first mobile station having a means for changing said 
first information signal to a second information signal 
for transmitting to said second mobile station. 
3. A mobile communication network as claimed in claim 
45 2, wherein each mobile station of said first and said second 
mobile stations comprises: 
receiving means for receiving a first transmission signal 
as a first received signal from one of said base station 
and others of said mobile stations by using an infor- 
mation signal corresponding to said first time slot in 
said first transmission signal; 
transmitting means for transmitting a second transmission 
signal in said second time slot to said one of base 
station and others of said mobile stations with an 
information signal corresponding to said second time 
slot is included in said second transmission signal; 
level judging means forjudging a reception level of said 
first received signal to produce a control signal in 
compliance with the information signal when said 
reception level is greater than a predetermined level; 
and 

slot disposing means responsive to said control signal for 
producing the information signal corresponding to said 
second time slot and for disposing contents of said first 
received signal in said second transmission signal when 
said reception level is not greater than said predeter- 
mined level. 
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4. A mobile communication network as claimed in claim 
3, wherein: 

said receiving means is configured to receive said first 
transmission signal from said base station in response 
to said control signal; 5 

said transmitting means is configured to receive said 
second transmission signal in response to said control 
signal. 

5. A mobile communication network as claimed in claim 

3, wherein: 10 
said receiving means receives said first transmission sig- 
nal from one of said other of mobile stations when said 
reception level is not greater than said predetermined 
level; 15 
said level judging means producing said control signal 
when said predetermined level is exceeded by the 
reception level of the first received signal received from 
said one of others of mobile stations; 
said transmitting means transmitting said second trans- 20 
mission signal to said one of others of mobile stations 
in response to said control signal. 

6. A mobile station for use in a mobile communication 
network, operable according to time division multiplexing, 
which includes a base station having a service area and other 25 
stations movable in said service area and beyond a boundary 

of said service area, comprising: 

a mobile station being movable in said service area and 
capable of direct communication with said base station 
and capable of serving as a repeating station for com- 30 
munication between said base station and at least one of 
said other stations when said at least one of said other 
stations is near said boundary or outside said service 
area and has a communication area covering said 
mobile station; 35 

wherein said mobile station is configured to receive a first 
communication signal sent in a first time slot from said 
base station and is configured to move said first com- 
munication signal into a second time slot for transmit- 
ting to said at least one of stations; and 40 

wherein said mobile stations are further configured to 
receive a second communication signal sent in a third 
time slot from said at least one of others of mobile 
stations and configured to move said second commu- 
nication signal into a fourth time slot for transmitting to 45 
said base station; and 

wherein said first communication signal sent from said 
base station contains a first information signal; 

said at least one of said other stations being capable of 50 
determining whether or not a first electric field intensity 
of said first information signal is sufficient to carry on 
communication between said base station and said at 
least one of said other stations, and being further 
capable of determining whether or not a second electric 55 
field intensity is sufficient to carry on communication 
between said mobile station and said at least one of said 
other stations; 

said at least one of other of mobile stations configured to 
receive said first communication signal by using said 50 
first information signal when said first electric field 
intensity is sufficient to carry on communication 
between said base station and said at least one of said 
other stations; 

said mobile station serving as said repeater station to 65 
repeat said first communication signal to said at least 
one of said other stations when said first electric field 
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intensity is insufficient to carry on communication 
between said base station and said at least one of said 
other stations and said second electric field intensity is 
sufficient to carry on communication between said 
mobile station and said at least one of said other 
stations; said mobile station having means for changing 
said first information signal in said first communication 
signal to a second information signal in said second 
communication signal for transmitting said repeated 
information signal to said at least one of stations. 

7. A mobile station as claimed in claim 6, further com- 
prising: 

receiving means for receiving a first transmission signal 
as a first received signal from one of said base station 
and said other stations by using an information signal 
corresponding to said first slot in said first transmission 
signal; 

transmitting means for transmitting a second transmission 
signal in said second time slot to said one of base 
station and other stations with an information signal 
corresponding to said second time slot is included in 
said second transmission signal; 

said judging means for judging a reception level of said 
first received signal to produce a control signal in 
compliance with the information signal when said 
reception level is greater that a predetermined level; 
and 

slot disposing means responsive to said control signal for 
producing the information signal corresponding to said 
second time slot and for disposing contents of said first 
received signal in said second transmission signal when 
said reception level is not greater than said predeter- 
mined level. 

8. A mobile station as claimed in claim 7, wherein: 
said receiving means is configured to receive said first 

transmission signal from said base station in response 
to said control signal; 
said transmitting means is configured to transmit said 
second transmission signal in response to said control 
signal to said base station. 

9. A mobile station as claimed in claim 7, wherein: 
said receiving means receives said first transmission sig- 
nal from one of said other stations when said reception 
level is not greater than said predetermined level; 

said level judging means producing said control signal 
when said predetermined level is exceeded by the 
reception level of the first received signal received from 
said one of other stations; 

said transmitting means transmitting said second trans- 
mission signal to said one of other stations in response 
to said control signal. 

10. A mobile communication network comprising: 
a base station having a service area; and 

a plurality of mobile stations including a first mobile 
station in said service area, and a second mobile station 
movable in said service area and beyond a boundary of 
said service area; 

each of said plurality of mobile stations including: 

receiving means for receiving a first transmission signal 
as a first received signal from one of said base station 
and others of said plurality of mobile stations by using 
an information signal contained in said first transmis- 
sion signal corresponding to a first time slot in said first 
transmission signal; 

transmitting means for transmitting a second transmission 
signal in a second time slot to said one of base station 
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and others of said plurality of mobile stations with an 
information signal corresponding to said second time 
slot included in said second transmission signal; 

level judging means forjudging a reception level of said 
first received signal to produce a control signal in 5 
compliance with the information signal corresponding 
to said first time slot when said reception level is 
greater than a predetermined level; and 

slot disposing means responsive to said control signal for 
producing the information signal corresponding to said 10 
second time slot and for disposing contents of said first 
received signal in said second transmission signal when 
said reception level is not greater than said predeter- 
mined level; 

wherein communication is possible between said base 1$ 
station and said second mobile station by using said 
first mobile station as a repeater station when said 
second mobile station is near or beyond said boundary. 

11. A mobile communication network as claimed in claim 
10, wherein: 

said receiving means is configured to receive said first 20 
transmission signal from said base station in response 
to said control signal; 

said transmitting means is configured to receive said 
second transmission signal in response to said control 
signal. 25 

12. A mobile communication network as claimed in claim 
10, wherein: 

said receiving means receives said first transmission sig- 
nal from said one of said plurality of mobile stations 3Q 
when said reception level is not greater than said 
predetermined level; 

said level judging means producing said control signal 
when said predetermined level is exceeded by the 
reception level of the first received signal received from 35 
said one of said plurality of mobile stations; 

said transmitting means transmitting said second trans- 
mission signal to said one of said plurality of mobile 
stations in response to said control signal. 

13. A mobile station for use in a mobile communication 40 
network which includes a base station having a service area 
and other mobile stations movable in said service area and 
beyond a boundary of said service area, comprising: 

receiving means for receiving a first transmission signal in 
as a first received signal from one of said base station 45 
and said other stations by using an information signal 
correponding to a first time slot in said first transmis- 
sion signal; 



transmitting means for transmitting a second transmission 
signal in a second time slot to said one of base station 
and other mobile stations with an information signal 
corresponding to said second time slot included in said 
second transmission signal; 

said judging means for judging a reception level of said 
first received signal to produce a control signal in 
compliance with the information signal corresponding 
to said first time slot when said reception level is 
greater that a predetermined level; and 

slot disposing means responsive to said control signal for 
producing the information signal corresponding to said 
second time slot and for disposing contents of said first 
received signal in said second transmission signal when 
said reception level is not greater than said predeter- 
mined level; 

said mobile station being movable in said service area and 
capable of direct communication with said base station 
and capable of serving as a repeating station for com- 
munication between said base station and at least one of 
said other mobile stations when said at least one of said 
other mobile stations is near said boundary or outside 
said service area and has a communication area cov- 
ering said mobile station. 

14. A mobile station as claimed in claim 13, wherein: 
said receiving means is configured to receive said first 

transmission signal from said base station in response 
to said control signal; 
said transmitting means is configured to transmit said 
second transmission signal in response to said control 
signal to said base station. 

15. A mobile station as claimed in claim 13, wherein: 
said receiving means receives said first transmission sig- 
nal from one of said other mobile stations when said 
reception level is not greater than said predetermined 
level; 

said level judging means producing said control signal 
when said predetermined level is exceeded by the 
reception level of the first received signal received from 
said one of other mobile stations; 

said transmitting means transmitting said second trans- 
mission signal to said one of other mobile stations in 
response to said control signal. 
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